I. Dr Roger Williams Bacteriology and Choice ofAntibiotic
In ascending cholangitis septicmmia, shock and renal failure are not infrequent complications and the exact time at which the surgeon should intervene is easier to judge in retrospect than at the time. However, the increasing use of preoperative percutaneous transhepatic cholangiography has led to a clearer picture of its bacteriology and pathogenesis. Flemma et al. (1967) cultured aspirated intrahepatic bile and found that patients with partial obstruction due to gallstones, stricture or carcinoma of the bile ducts had a much higher incidence (64%) of a positive culture than those with complete obstruction due to carcinoma of the pancreas (10 %). Of 32 patients with a positive culture only 11 had had symptoms of a cholangitis. Organisms can therefore be present without clinical signs and the development of chills and fever probably signifies a bacternmia or even septicemia (Ong 1962) .
Rising intraduct pressure ,may rupture the biliary mucosa and enable organisms to enter the blood stream. Chills and fever are well documented following T-tube cholangiography (Mixer et al. 1947 ) and in 5 of the patients studied by Flemma et al. (1967) these developed within a few hours of percutaneous cholangiography. Blood cultures taken immediately after the onset of symptoms revealed the same organisms that had been obtained from the bile prior to the injection of contrast medium. This does not mean that percutaneous cholangiography is contraindicated in patients with suspected gall-stones but it does emphasize the necessity for surgical exploration and relief of biliary obstruction to follow within a few hours of the procedure. Indeed, it is in this group of patients that percutaneous cholangiography, by demonstration of the site and number of stones and the presence of strictures or fistulb, is of most help. It is important to remember also that patients with partial biliary obstruction need not necessarily be jaundiced although the serum alkaline phosphatase level is almost invariably raised.
Gram-negative bacilli are the most frequent organisms isolated and of these Esch. coli is the commonest, bacilli' belonging to the klebsiella, proteus and pseudomonas genera constituting the remainder (Jones et al. 1967 , Flemma et al. 1967 ). These are not the easiest organisms to deal with and antibiotic therapy often has to be started before the culture is known. The antibiotics effective against Gram-negative bacilli differ considerably in the extent to which they are secreted in the bile. Only 5-10% of the administered dose of streptomycin or chloramphenicol can be recovered from the bile whereas the tetracycline group are excreted to a much greater extent in the bile and the ratio of biliary to serum concentration is of the order of five to ten times. Ampicillin has an even greater concentration in the bile. The highest levels are achieved by Rifampicin; this belongs to the group of recently introduced rifamycin antibiotics isolated from Streptomyces mediterranei which are currently under clinical trial (Lepetit and Ciba Laboratories). Thelevel in the bilemay be upto two hundred times that of the blood. An adequate blood and tissue concentration is also achieved, although this may depend on the degree of impairment of hepatic function. Khan & Scott (1967) showed that with rifamycin the peak bile concentration was inversely related to the depth of jaundice and the duration of obstruction. The effect of biliary obstruction may differ with different antibiotics, and erythromycin and oxytetracycline continue to be excreted in the bile even in severe obstructive jaundice (Brette et al. 1965 ).
In cholangitis with cystic duct obstruction it may be more logical to use antibiotics which have a high blood rather than bile concentration. This may result in a more effective diffusion of the antibiotic into the infected tissues even when the cystic duct is not obstructed. At present, ampicillin is the best one to use, for both bile and blood levels are adequate. Tetracycline is probably the second choice but not more than 1 g daily should be given if the intravenous route is used, for larger doses have caused death from an acute fatty liver (Whalley et al. 1964 ).
There is little chance of antibiotic therapy permanently sterilizing an obstructed duct and its main value is in controlling the systemic manifestations of infection. Whether antibiotics should be given prophylactically before operation to patients with suspected gall-stones but with no clinical signs of cholangitis is doubtful. Altemeier et al. (1967) found that prophylactic antibiotic therapy was not only ineffective in preventing Gram-negative septicwmias in a group of highrisk patients but its antecedent use seemed to increase mortality, which was probably due to the emergence of resistant strains. Acknowledgment: I am grateful to Dr Denis Burley of Ciba Laboratories for much helpful advice.
II. Mr J L Dawson
Practical Management and Timing of Operation Acute suppurative cholangitis is associated with two dangerous sequelhan increasing depth of jaundice and septicemia; it is a combination of these two factors that not infrequently leads to oliguric renal failure. I shall consider these two factors separately and then discuss the practical management of the patient.
The idea that circulating pigments might sensitize the kidney to damage by ischaemia was first suggested by the observations of Bywaters & Beall in 1941. During the London 'blitz' they observed that patients who sustained a period of hypotension associated with circulation of myoglobin released from crushed muscle developed oliguric renal failure. Experimental evidence was soon produced to show that the presence of other circulating pigments such as acid hematin and haemoglobin when associated with renal ischmmia produced severe and often lethal renal damage (Corcoran & Page 1945) . This damage was noted to be very severe in dehydrated animals, that is, when the kidney was producing a concentrated urine (Parry et al. 1963 ).
More recently experiments in rats have shown that the presence of obstructive jaundice intensifies the damage caused by 60 minutes of renal ischemia (Dawson 1964) . Thus obstructive jaundice behaves as other pigments: it sensitizes the kidney, making it more vulnerable to ischmmic damage. Protection against ischmmic damage was observed in animals given mannitol (so that the kidney was producing a very dilute urine at the onset of ischemia). This is one of the reasons for giving mannitol to patients undergoing operation for the relief of obstructive jaundice because mannitol forces a diuresis in spite of the other factors which tend to produce a urine of maximum concentration in the early post-operative period.
The importance of the pigment load was shown in a study of 107 patients who were explored for obstructive jaundice (Dawson 1965a) . Seven patients died of acute renal failure and in 6 of these the pre-operative serum bilirubin was greater than 20 mg/100 ml.
Acute renal failure may be precipitated in a patient with jaundice (1) after operation and (2) by septicwmia. Organisms are frequently present in the bile of patients with partial biliary obstruction (Flemma et al. 1967) . Septicaemia secondary to this is not uncommon and if uncontrolled may lead to septic shock.
The hTmodynamics of septic shock are not fully understood. In 1967 a careful study of 56 patients showed various patterns of change (Maclean et al. 1967) . In some patients the cardiac function is affected so that the central venous pressure rises and cardiac output falls, whereas in others peripheral resistance falls, the cardiac output is maintained at a normal level and the central venous pressure falls. This latter pattern was seen especially in patients who were hypervolemic at the onset of septicemia, e.g. patients with strangulation obstruction. Alkalosis was detected in patients seen early in the illness, probably as a result of hyperventilation. The presence of acidosis which developed later in some patients was of grave prognosis. The survivors showed an immediate rise in cardiac output following treatment.
The effects of septicwmia on renal blood flow have also been studied in 10 patients, 7 of whom had Gram-negative septiceemia, and 3 had staphylococcal septicemia (Strauch et al. 1967 ). All showed considerable reduction of renal blood flow and renal function and patients in whom renal blood flow fell to below 10% of the normal expected values did not survive. Thus it is apparent that in patients with ascending cholangitis, with an increasing depth of jaundice and
